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(57) Abstract: A mechanical 
oscillator system comprising a 
balance wheel and a spiral or 
helicoidal balance spring for 
use in horological mechanisms 
or other precision instruments. 
The balance spring is made 
of a non -magnetic composite, 
polymer, carbon or ceramic 
material, preferably a composite 
material of carbon fibres in a 
polymer, carbon or ceramic 
matrix, and the balance wheel 
is made from a non magnetic 
ceramic. The values of the 
thermal expansion coefficients 
for the balance spring and 
balance wheel are similar, very 
small and stable over a wide 
temperature range. The expansion 
coefficients in the axial sense 
of the spring and of the balance 
wheel are of opposite sign and 
they compensate one another. 
The density of these materials 
is smaller than that of the 
currently used metals. Through 
this combination of materials it 
is possible to obtain significant 
advantages and a higher level of 
accuracy and stability compared 
with metal oscillator systems. 
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MECHANICAL OSCILLATOR SYSTEM 

The present invention relates to a mechanical oscillator 
system comprising a balance and balance spring for use in 
5 horological mechanisms (e.g. timekeeping devices) or 

other precision instruments. It is thought that it will 
be particularly applicable to the oscillator system in a 
mechanical watch, although the present invention is not 
limited to this. 

10 

Previous mechanisms use metal alloys , in particular Fe-Ni 
or Ni, Cu-Be, Au-Cu alloys, for the balance spring and 
balance. At its most general, in one of its aspects, the 
present invention proposes that the balance is made of a 
15 non-magnetic ceramic material and the balance spring is 

non-magnetic and is made of a composite material, or a 
polymer (including thermoset and thermoplastic polymers, 
esters and phenolic based resins), carbon or (non- 
magnetic) ceramic material. 

20 



In contrast to metals, the above materials are non- 
susceptible to the effects of magnetism - including 
electromagnetic damping and magnetically induced change 
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of the Young's modulus. These materials have some 
intrinsic thermal characteristics which are better than 
metals and so a mechanical oscillator system having 
reduced variation of oscillator frequency with 
5 temperature can be made. Variation with temperature is 

discussed below in more detail. A balance spring of the 
above materials may be less susceptible to internal 
mechanical (e.g. friction) damping of the Young's 
Modulus, allowing amplitude to be maintained by the 
10 balance and a higher frequency of oscillation and 

therefore a more accurate horological mechanism or 
precision instrument than a metal spring. 

The balance spring is arranged to oscillate the balance. 
15 Preferably the balance is a balance wheel; the balance 

spring may be arranged inside the circumference of the 

balance wheel so as to oscillate the balance wheel back 

and forth about its axis of rotation as is conventional. 

The balance may be coupled to an escapement mechanism for 
20 regulating rotation of an escape wheel (which is e.g. 

coupled to the hands of a watch) , as is also 

conventionally known. 
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Preferably the balance spring works in flexion to 
oscillate the balance, most preferably exclusively in 
flexion. That is the balance spring is preferably not 
relying on strain or shear properties for the repeated 
store and release of energy during its (relatively rapid) 
oscillations. Preferably the balance spring coils are 
not in contact with each other r i.e. there is a gap 
between adjacent coils. This eliminates or reduces 
friction and allows the successive coils to act 
unhindered by one another. 

While the main body of the balance is made of a ceramic 
material., it may have small appendages of other 
materials . 

Considerations relating to the oscillator frequency and 
in particular its variation with temperature will now be 
discussed . 

20 The accuracy of a mechanical watch is dependent upon the 

specific frequency of the oscillator composed of the 
balance wheel and balance spring. When the temperature 
varies, the thermal expansion of the balance wheel and 
balance spring, as well as the variation of the Young's 



5 



10 
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Modulus of the balance spring, change the specific 
frequency of the oscillating system, disturbing the 
accuracy of the watch. The inventor has noticed that in 
known systems approximately three quarters of the 
variation is due to thermal or magnetically induced 
changes in the balance spring. 

Methods for compensating these variations are based on 
the consideration that the specific frequency depends 
exclusively upon the relationship between the torque of 
the balance spring acting upon the balance and the moment 
of inertia of the latter as is indicated in the following 
relationship 



T: the period of oscillation, J: the moment of inertia of 
the balance wheel, G: the torque of the balance spring. 

The moment of inertia of the balance wheel is a function 
of its masse M and its radius of gyration r. 

The torque of the balance spring is a function of its 
dimensions: length 1, height h, thickness e, and of its 
Young's Modulus E. The length 1 of the balance spring 
(which may be helical or spiral form) is the whole length 
of the spring, end to end, as distinct from e.g. a top to 




[1] 
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5 

bottom measurement that varies according to the spacing 
of the coils . 

The relationship [1] is therefore written: 



Temperature variations influence T (the period of 
oscillation) resulting from the effects of expansion and 
contraction of the system (balance spring and balance 
wheel) 1, h and e for the balance spring, and r for the 
balance wheel whose mass m remains constant. 

It is known how to compensate for the effects of 

expansion on 1, h and e. However the period of 

oscillation is still subject to variations of r and E in 
keeping with the relationship expressed by: 



These two terms are not in a linear relationship. 




[2] 



20 



It is necessary that this relationship should remain as 
constant as possible (so as to keep the period T of 
oscillations constant) . 
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Fe-Ni metal spring alloys render an approximate solution 
when the alloy is perfectly de-magnetised. However,, when 
the alloy is not perfectly demagnetised, the relationship 
is no longer constant: Vfi changes. 

The currently employed metal alloys for balance springs 
show an increase in E (which is considered abnormal) and 
also in 1, for an increase in temperature, over the 
ambient temperature range up to 4 0°C. The balance wheels 
currently employed in precision watches are of an Au-Cu 
alloy with a coefficient of thermal expansion a between 
+ 14 and +17xlO~ 6 /K -1 to compensate for changes in the 
Young's modulus of the balance spring. 

In summary, the currently used metal alloys despite 
compensation, only allow for the stability of T (period 
of oscillation) over a narrow temperature range and only 
when the balance spring alloy remains un-magnetised . (Any 
watch currently employing a Fe-Ni balance spring may be 
stopped by a sufficient magnet) . 



Preferably the balance spring material comprises 
continuous fibres extending along the length of the 
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balance spring from one end of said spring to the other 
end of said spring. 

As the fibres are continuous extending along the length 
of the balance spring from one end to the other, the 
degree to which the spring expands (or contracts) with an 
increase in temperature can be controlled fairly 
accurately by appropriate choice of the fibre material. 

Preferably the continuous fibres are part of a composite 
material, although it is possible to have a balance 
spring of continuous fibres in a non-composite material 
(i.e. without a matrix, e.g. long ceramic fibres). 

Where the material is a composite material, preferably 
the matrix phase comprises a polymer (of any of the types 
discussed above), carbon or a ceramic. In the case of a 
composite material with ceramic fibres, the fibres may be 
continuous fibres extending along the length of the 
spring from one end of the spring to the other as 
discussed above, or smaller fibres that do not extend all 
the way along the spring. 
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Where ceramic fibres are used (with or without a matrix), 
it is important that the ceramic is a non-magnetic 
ceramic. Preferably, but not necessarily, the balance 
spring ceramic is Alumina-Silica-Boria . Fused quartz or 
silica may also be used for the balance. 

Preferably the thermal coefficient of expansion of the 
balance and the thermal coefficient of expansion of 
material of the balance spring, in the direction along 
the length of the balance spring, are of opposite signs 
and of similar orders of magnitude (i.e. the difference 
in magnitude between the two is not more than a factor of 
6 and one of the a coefficients should not be greater 
than lxlO" 6 K" 1 ) . In this way expansion of one can be 
compensated for by contraction of the other. For 
example, if said thermal coefficient of expansion of the 
balance spring is negative and said thermal coefficient 
of expansion of the balance is positive then with an 
increase of temperature r increases, but 1 decreases and 
in accordance with equation [2] these effects combine to 
assist in compensating for thermal variation in said 
period of oscillation T. 
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Preferably said coefficient of expansion are both very 
small. For example preferably the coefficient of thermal 
expansion of the balance is positive and less then 1x10" 
6 K" 1 and the coefficient of thermal expansion of the 
material of the balance spring in the direction along the 
length of the balance spring is negative, but greater 
than -IxKTVk" 1 . 

The variation of E (Youngs Modulus) with temperature is 
also important and is determined by the thermoelastic 
coefficient which is a measure of the unit change in 
Young's Modulus per unit increase in temperature. 
Preferably the thermoelastic coefficient of the material 
of the balance spring is negative ; most preferably 1% in 
the temperature range 0 to 60 degrees Celsius. 

In general, the formula for timekeeping changes (U) 
consequent upon a rise in temperature of 1°C is 
U = a, - 3a 2 /2 - 5E/2E 

Thus U can be made to tend to zero when suitable values 
of cci (balance coefficient of thermal expansion) , oc 2 
(balance spring coefficient of thermal expansion) and the 
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thermo-elastic coefficient 6E/E are selected by selection 
of appropriate materials. 

The tolerances represented by small a lf oc 2 (e.g. less than 
6 xlO" 6 EC 1 ) and a small thermo-elastic value 5E/E allow 
much more readily for U to be kept low. 

Preferably the continuous fibres are ceramic fibres or 
carbon fibres, most preferably carbon fibres having a 
graphitic carbon structure. Graphitic carbon structure 
has a negative longitudinal coefficient of thermal 
expansion. The fibres may for example be produced from a 
"PITCH" precursor or a polyacrilonitrile "PAN" precursor. 

The fibres may be laid parallel to each other along their 
lengths, or may be twisted together. Twisting the fibres 
together modulates the coefficient of thermal expansion 
and Young's Modulus of the balance spring material and 
may be useful where the fibres have a high and the matrix 
a low Young's Modulus or coefficient of thermal 
expansion. 

Preferably the coefficient of thermal expansion of the 
balance spring material in the direction along the length 
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of the balance spring is linear up to 700° Kelvin. This 
allows the system to be very stable in the ambient range 
(0-40°C) and also to compensate for thermal variations 
over a large range. Preferably said coefficient of 
thermal expansion is negative. 

Preferably the damping of the modulus of elasticity of 
the balance spring is of the order of 0.001 pa. 

Preferably the density of the composite material of the 
balance spring is less than 3g/cm 3 . 

Preferably the balance is formed by high precision 
injection moulding. 

Further aspects of the present invention also provide a 
horological mechanism or other precision instrument 
comprising the above described mechanical oscillator 
system. 



An embodiment of the invention will now be described. 
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A mechanical oscillating system for use in a horological 
mechanism or other precision instrument comprises a 
balance, in the form of a balance wheel, and a balance 
spring arranged to oscillate said balance around an axis 
of rotation. 

The balance wheel is made of a non-magnetic ceramic for 
which the coefficient of thermal expansion is, positive 
and less than +6 xlCT 6 EC 1 , most preferably less than 1 
xlCT 6 K' 1 . Quartz is one example of a suitable material. 
Preferably high purity fused quartz is used, fused quartz 
has a coefficient of thermal expansion of ^ +0.54 xlCT 6 
EC 1 . Other alternative ceramic materials include Aluminium 
Nitride (+5.2), Alumino-Silicate-Glass (+5), Boron 
Carbide (+5.6), Boron Nitride (+1.6), Silica (+0.75), 
Silicon hot-pressed or reaction bonded (+3.5) 
and Zirconia (stabilised) (+5); the numbers is brackets 
indicate the order of magnitude of the coefficient of 
thermal expansion of these materials in units xlO' 6 K" 1 

The method of fabrication of the balance wheel may 
preferably be by high precision injection moulding. 
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The balance spring is shaped into an Archimedes flat 
spiral or helicoid form. It is made from a composite 
material comprising, continuous carbon fibres which are 
either twisted or laid parallel to each other, the fibres 
being continuous lengths of fibres which extend from one 
end of the spring to the other along the length 1 of the 
spring. The fibres are derived according to the stiffness 
required from the precursor pitch (a mixture of thousands 
of different species of hydrocarbon and heterocyclic 
molecules) or polyacrilonitrile x PA.N' (derived from a 
carbon graphitic structure) . The fibres are coated and 
set in a matrix phase of polymer (thermosetting polymer, 
thermoplastic polymer, ester or phenolic base resin etc) , 
ceramic or carbon. The composite material acts in a 
flexural manner. The axial modulus of elasticity of the 
fibres is between 230 and lOOOGpa. The composite has both 
a lower density less than 3g/cm 3 and coefficient of 
damping of its Young' s modulus of the order of (0.001 
pa), both less than the currently employed metal alloys. 
Its thermal expansion coefficient (a) in the direction 
along the length of the spring remains both negative and 
stable to 700° Kelvin, and is greater than -1 xlO" 6 FT 1 . 
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This composite material is non-magnetic and obviates the 
negative effects of magnetism. The coefficient of thermal 
expansion a of the spring is negative and acts in 
parallel with the spring's Young's modulus which 
decreases linearly with a rise in temperature and is 
therefore negative (normal) . 

The values of the coefficients of thermal expansion (the 
a coefficients) for the spring and the balance are 
similar, very small and of opposite sign which further 
assist in the compensation for temperature variation. 
The a coefficient of the spring remains the same over a 
wide temperature range, and the range of its use between 
5° and 40°C represents only 5% at the centre of the total 
stable temperature range. 

Thus, following the relationship: 



the numerator does not increase in value as is the case 
with the metal alloys when the temperature increases 
because the a coefficient of the fibre composite in the 



The denominator also diminishes when the temperature 
rises because the thermoelastic coefficient is negative 




[2] 



axial sense 1 is negative, and therefore it diminishes. 
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(normal) . Furthermore the height (h) and thickness (e) of 
the carbon fibre-matrix composite balance spring also 
increase with temperature which also counteracts the 
decrease in Young's Modulus E with rising temperature. 

By this combination of materials and their mechanical 
properties it is possible to obtain both greater accuracy 
and stability. The damping effect of the modulus of 
elasticity is one tenth of the value of the currently 
employed metal alloy and the reduced energy losses due to 
the decreased damping and density of the material allow 
to envisage maintaining stable amplitude and a 
significant increase in frequency and significantly 
reduced total energy losses in the oscillator system. 

As has been explained above the present invention can be 
applied to a conventional mechanical oscillator system in 
a time keeping device such as a watch. An example of a 
conventional mechanical oscillator system in a time 
keeping device is illustrated and described on pages 194 
to 195 of "How Things Work", volume 1 published 1972 by 
Paladin, UK, which is incorporated herein by reference. 
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Claims 

1. A mechanical oscillator system for a horological 
mechanism or other precision instrument, the system 
comprising a non-magnetic ceramic balance and a non- 
magnetic balance spring of flat spiral or helicoidal 
form, the balance spring being formed of a composite 
material or a polymer, carbon or ceramic material. 

2. A system according to claim 1 wherein said balance 
spring material comprises continuous fibres extending 
along the length of the balance spring from one end of 
said spring to the other end of said spring. 

3. A system according to claim 1 or 2 wherein the 
balance spring is of a composite material and the matrix 
phase comprises polymer, carbon or ceramic. 

4 . A system according to any one of the preceding 
claims wherein the coefficient of thermal expansion of 
the balance and the coefficient of thermal expansion of 
the material of the balance spring in the direction along 
the length of the balance spring are of opposite signs 
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and of similar orders of magnitude so as to compensate 
for thermal variation in the system. 

5. A system according to claim 4 wherein the 
coefficient of thermal expansion of the balance is 
positive and the coefficient of thermal expansion of the 
material of the balance spring in the direction along the 
length of the balance spring is negative. 

6. A system according to claim 5 wherein the thermal 
coefficient of expansion of the balance is less than 
IxICTVk" 1 and the coefficient of thermal expansion of the 
material of the balance spring in the direction along the 
length of the balance spring is greater than -Ixl0~ 6 /K _1 . 

7. A system according to any one of claims 2 to 6 
wherein said continuous fibres are carbon fibres. 

8. A system according to claim 7 wherein said fibres 
have a graphitic carbon structure. 

9. A system according to any one of claims 2 to 8 
wherein the fibres are produced from one of the 
precursors ' PITCH 1 or polyacrilonitrile 'PAN'. 
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10. A system according to any one of claims 1 to 9 
wherein the balance spring is of a composite material 
having a coefficient of thermal expansion in the 
direction along the length of the balance spring, said 
coefficient of thermal expansion being linear and 
negative up to 700° Kelvin. 

11. A system according to any one of the preceding 
claims wherein the damping of the modulus of elasticity 
of the balance spring is of the order of 0.001 Pa. 

12. A system according to any one of claims 1 to 4 
wherein said balance spring material comprises ceramic 
fibres . 

13. A system according to claim 12 wherein said ceramic 
fibres have coefficient of thermal expansion which is 
less than exlO^K" 1 . 

14. A system according to any one of claims 2 to 13 
wherein said fibres are substantially parallel to each 
other. 
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15. A system according to any one of claims 2 to 13 
wherein said fibres are twisted together. 

16. A system according to any of the preceding claims 
wherein the balance spring is a flexion spring configured 
to work in flexion to oscillate the balance. 

17. A system according to any one of the preceding 
claims the density of the balance spring material is less 
then 3g/cm 3 . 

18. A system according to any one of the preceding 
claims wherein the balance is formed by high precision 
injection moulding. 

19. A system according to any one of the preceding 
claims wherein the material of the balance spring has a 
negative thermoelastic coefficient. 
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20. A mechanical oscillator system for use in a 
horological movement or other precision instrument, the 
system comprising a balance and a balance spring of 
spiral or helicoidal form, the balance being of a ceramic 
material and the balance spring of a composite material. 

21. A system according to claim 20, wherein the 
composite material comprises continuous carbon fibres 
twisted or laid parallel in the sense of the main axis of 
the fibre according to the stiffness required. 

22. A system according to claim 21, wherein according to 
the modulus of elasticity required, the fibres are 
produced from one of the precursors "PITCH" or 
polyacrilonitrioe "PAN" . 

23. A system according to claim 21 or 22, wherein the 
fibres are coated in a matrix phase of thermoset polymer, 
thermoplastic polymer or ceramic. 

24. A system according to any one of claims 20 to 23, 
wherein the balance spring material is not sensitive to 
the effects of magnetisation. 
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31. A system according to claim 20, wherein the balance 
is fabricated by a method of high precision injection 
moulding . 

5 

32, A system according to claims 20 to 31 , wherein the 
coefficient of thermal expansion of the balance is 
positive in order to compensate the balance spring which 
has a negative coefficient of thermal expansion. 

10 33. A system according to any one claims 20 to 32, 

wherein the balance is not sensitive to the effects of 
magnetisation . 
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APPLICATION NUMBER AND OF TH E 
INTERNATIONAL FILING DATE 

(PCX Rule 20.5(c)) 



Date of mailing 

((iay/ttiatuh/year) 



2 8 JUL 2003 



Applicant's or agents's tile reference 
DRHFP6I55139 



IMPORTANT NOTIFICATION 



International application No. 
PCT/GB2003/003000 



International fi I i n g d ate (tiny/momh/year) 
10/07/2003 



Priority date (day/moiu hiyvar) 

12/07/2002 



Applicant 

Levingston, Gideon 



Title of the invention 
Mechanical Oscillator System 



I . The applicant is hereby notified that the international application has been accorded the international application number and 
the international filing date indicated above. . . 



The applicant is further notified that the record copy of the international application: 

j ^p ^ as transmitted to the International Bureau on 2 8 JUL 200*1) 



I 1 has not yet been transmitted to the International Bureau for the reason indicated below and a copy of this 

| I notification has been sent to the International Bureau*: 

j | because the necessary national security clearance has not yet been obtained. 

| j because (reason la be specified): 



* The International Bureau monitors the transmittal of the record copy by the receiving Office and will notify the applicant 

(with form PCT/IB/301 ) of its receipt. Should the record copy not have been received by the expiration of 14 months from 
the priority dale, the International Bureau will notify the applicant (Rule 22.1(c)). 



Niimo and mail in ii address of the receiving Office 
flic C;ilciil < mice 
Cardiff Ruad. Newport 
South Wales NIM0 8QQ 

facsimile No. 



Authorised officer 

Kelly Sheppard 

Telephone No. 01633 814589 



form PCT/RO/105 (July 1992) 
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PCT 
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RECORD COPY 

(PCT Rule 24.2(a)) 



RECORDS ENTD 
RECORDS SEEN . 
DIARY ENTD ... 
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CALDERBANK, T., Rog< 
Mewburn Ellis 
York House 
23 Kingsway 

London, Greater LondonWC2BTRP" 
ted Kingdom 




Date of mailing (day/month/year) 

06 August 2003 (06.08.03) 
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ilicamfe or agent's file reference 
DRHFP61 55139 



IMPORTANT NOTIFICATION 



International application No. 
PCT/GB03/03000 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

LEVINGSTON, Gideon(all designated States) 
.nternationa. fi.ing date 10 July 2003 (10.07,03) 

Priority date(s) claimed : 12 July 2002 (12.07.02) 

^laSSSKftSS? ° OPV : 04 August 2003 (04.08.03) 

List of designated Offices : 

AP :GH / GM,KE,LS;MW,MZ,SD,SL,SZ,TZ,UG,ZM,ZW 

OA :BF3J / CF # CG,CI # CM / GA f GN / GQ / GW r MUMR,NE / SN / TD,TG ^ . « M ^ ™, ^ 

National :AE^G.XlW 

EC # EE # ES / FI # GB,GD f GE r GH # GM / HR f HUJD,IL / IN,IS # JP,KE r KG,KP # KR # KZ^C,LK / L^ 
LV MA MD MG,MK,MN,MW,MX,MZ,NI,NO,NZ/mPH,P^^ 
TR / TT / TZ / UA f UG,US,UZ / VC f VN,YU,ZA / ZM,ZW 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any ^ l ^^J^^^ B dat3 
and the indications in the international application, the applicant should immediately inform the Internat.onal Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
|~X] time limits for entry into the national phase - see updated important information (as of April 2002) 

| X | confirmation of precautionary designations (if applicable) 
| X| requirements regarding priority documents (if applicable) 
A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22)338.87.40 
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Carine SEVILLANO (Fax 022 338 87 
Telephone No. (41-22) 338 9254 
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I imei national apf/uwjuu.. • 
PCT/GB03/03000 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated on 
the cover sheet of this Notification by paying national fees and furnishing translations, as prescribed by Articles 22 and 1 39 and 
the applicable national laws. In addition, the applicant may also have to comply wrth other spec.al w™^apphttble 
in certain Offices. It is the applicant's responsibility to ensure the necessary steps to enter the national phase are taken ,n a 
timely fashion. Most Offices do not issue reminders to applicants in connection with the entry into the national phase. 

The applicable time limit for entering the national phase will, subject to what is said in the following paragraph.be 
30 MONTHS from the priority date, not only in respect of any elected Office where ademand for international prehminary 
exammation is filed before the expiration of 19 months from the priority date (see Article ,39 l». but also in respe* o any 
designated Office, in the absence of filing of such demand, where Article22(1 ) as modified with effect from 1 April 2002 
applfes -in respect of that designated Office. For further details, see PCT Gazette No. 44/2001 of 1 November 2001 . pages 1 9926. 
19932 and 19934, as well as the PCT Newsletter, October and November 2001 and February 2002 issues. 

In practice, time limits other than the 30-month time limit will continue to apply, for various periods of time, in > mpaot of 
certain designated or elected Offices. For regular updates on the applicable time limrts (20 21 30 or ^ ^ nt p h _ S ' ^*f e r tter 
time limit) Office by Office, refer to the PCT Gazette("Section IV" part published on a weekly bas is), to the PCT Newsletter 
£n a mon hly basis) and to the relevant National Chapters in Volume II of the PCT Applicant's Gu.de (*« P»Per version of 
which is updated usually twice a year and the Internet version of which is updated usually on a weekly basis). Finally a 
Native tab? of all applicable time limits for entering the national phase is available from WIPO s Internet site v,a links 
from various pages the site including those of the Gazette. Newsletter and Guide, at http://www.wipo.int/pct/en/index.html. 

Information about the requirements for filing a demand for international preliminary examination is set oul :in the PCT 
Applicant's Guide, Volume l/A, Chapter IX. Note that only an applicant who .s a nations or resident of a PCT Contracting 
State which is bound by Chapter II has the right to file a demand for international preliminary examination (at present, all 
PCT Contracting States are bound by Chapter II). 

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.0(a) in the request. It is important to . of ' e ^ a " hes « 
designations are correct. Errors in designations can be corrected where precautionary designations "J"' 
Rule 4 g(b) The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
£ fore the expiation of 15 months from the priority date (this time limit may not be extended). .t is not confirmed will 
automatically be regarded as withdrawn by the applicant. There will be no reminder and no invitation. Confirmation of a 
SS consists of the filing of a notice specifying the designated State concerned (with indie at.on , of the , k ,nd °J Protection 
or treatment desired) and the payment of the designation and confirmation fees. The Notice of confirmation and payment 
must reach the receiving Office within the 15-month time limit. 

REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed the applicant must submit a copy 
of thesaid earlier application, certified by the authority with which it was filed ("the priority document" to the rece.v.ng Office 
fwhich wHUransmit i?to the International Bureau) or directly to the International Bureau before the expiration of 16 i months from 
hVpriority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
InternTt^aTpubMcatlon of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
docurentrequest the receiving Office to prepare and transmit the priority document to the .nternat.on^ I Bureau Such request 
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to th ^V eC I iV j"L 0 a f nnL a h.P 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) wUhm the app .cable 
time limit indicated under the preceding paragraphs, any designated State may disregard the pr.or.ty cla,m. provided that no 
deTslgnTted Office may disregard the priority claim concerned before giving the applicant an opportunity, upon entry ,nto the 
national phase, to furnish the priority document within the time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 



Form PCT/IB/301 (Annex) (April 2002) 



005789123 



PATENT COOPERATION TREATY / 1 * /** ■ 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 



Date of mailing (day/month/year) 

03 September 2003 (03.0&W DS EN ^° 

Applicant's or agent's file referenc s D | AR y ENT'D 



DRHFP61 55139 



To: 



CALDERBANK, T., Rogetf 
Mewburn Ellis J 
York House j 
23 Kingsway \ 
London, Greater Londor 
United Kingdom 



received" 

1 1 SEP 2003 



RENEWAL ENTD X . 



IMPORTANT NOTIFICATION 



International application No. 
PCT/GB03/O3O00 



ALKLALVf fcN.U. 



International filing date (day/mo nth/year) 

10 July 2003 (10.07.03) 



International publication date (day/month/year) 

Not yet published 



Priority date (day/month/year) 
12 July 2002(12.07.02) 



Applicant 



LEVINGSTON, Gideon 



, . The appticant is hereby notified of the date of receipt , (except *" 
international Bureau of the priority documents) relating to ^ ^^.^^^^ risht*and column, the priority 

This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk) appearing next to a date of receipt, in the ^^^ 7 ^ Z^TcZ^kZL 
or transmitted to the International Bureau but not m ™™P'»™"^ the priority claim 

r^b^r^tin^ 

within a time limit which is reasonable under the circumstances. 

TP. -NT appearing ,P tP« H*W-». «*»- -S.."" 1 

.aT~ir^«^ 

circumstances. 



Priority date Priority application No. 

12 July 2002 (12.07.02) 02/08802 



Country nr regional Office 
PPT forgiving Office 

FR 



Date of receipt 
nf priority document 

29 Augu2003 (29.08.03) 



The International Bureau of WIPO 
34, chemin des Colombettes 
1 21 1 Geneva 20, Switzerland 



Facsimile No. (41-22)338.87.40 



Abderrazak LAAROUSSI 

Telephone No. (41-22)338 9999 



Form PCT/IB/304 (July 1998) 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 

a r»r»T \r* A TIOM TO TT-TP Hp^THN ATFn OFFTCFS 

(PCT Rule 47. 1(c), first sentence) 


To: 

» 

CALDERBANK, T., Roger 
Mewburn Ellis 
York House 
23 Kingsway 

London, Greater London WC2B 6HP 
ROYAUME-UNI 

j | RECEIVED 

| .-2 HFB20B 




Date of mailing (day/montli/year) 

22 January 2004 (22.01.2004) 

♦ 






Applicant's or agent's file reference 
DRHFP6155139 






International application No. 
PCT/GB2003/003000 


International filing date {day/montWyear) 
10 July 2003(10.07.2003) 


Priority date (day/montli/year) 

12 July 2002 (12.07.2002) 


Applicant LEVINGSTON, Gideon 



I Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application to the 
following designated Offices on the date indicated above as the date of mailing of this notice: 

AU, AZ, BY, CH, CN, CO, DE, DZ, EP, HU, JP, KG, KP, KR, MD, MK, MZ, RU, TM, US 

In accordance with Rule 47.1(c), third sentence, those Offices will accept the present notice as conclusive evidence that the communication 
of the international application has duly taken place on the dale of mailing indicated above and no copy of the international application is 
required to be furnished by the applicant to the designated Oftlce(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE AG AL AM AP, AT, BA, BB, BG, BR, BZ, CA, CR, CU, CZ, DK, DM, EA, EC, EE, ES, Ft, GB, GD, GE : GH, GM, 
HR ID 'lL IN IS KE KZ LC LK, LR, LS, LT, LU, LV, MA, MG, MN, MW, MX, Nl. NO, NZ, OA, OM, PG, PH, PL, PT, 
Ro', SC, SO, SE.'sG.'sK, SL, SY, TJ, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM t ZW 

The communication will be made to Ihose Offices only upon their request. Furthermore, those Offices do not require the applicant to 

furnish a copy of the international application (Rule 49. {(a-bis)). 

3 Unclosed with this notice is a copy of the international application as published by the International Bureau on 
22 January 2004 (22.01 .2004) under No. WO 2004/008259 

4. TIME LIMITS for filing a demand Tor international preliminary examination and for entry into the national phase 

The applicable time limit for entering the national phase will, subject to what is said in the following paragraph, be 30 MONTHS from 
the priority date, not only in respect of any elected Office if a demand for international preliminary examination is filed before the 
expiration of 19 months from the priority date, but also in respect of any designated Office, in the absence of filing of such demand, where 
Article 22(1) as modified with effect from I April 2002 applies in respect of that designated Office. For further details, see PCT Gazelle 
No. 44/2001 of 1 November 2001, pages 19926, 19932 and 19934, as well as the PCT Newsletter, October and November 2(K)1 and 
February 2002 issues. 

\n practice, time limits other than the 30-month time limit will continue to apply, for various periods of lime, in respect of certain 
designated or elected Offices. For regular updates on the applicable time limits (20, 21, 30 or 3 I months, or other lime limit), Office by 
Office, xefer lo the PCT Gazelle, the PCT Newsletter and the PCT Applicant's Guide, Volume 11, National Chapters, all available from 
WIPOs Internet site, at http://www.wipo.int/pcl/en/index.hlml. 

For filing a demand for international preliminary examination, see the PCT Applicant's Guide, Volume 1/A, Chapter IX. Only an 
applicant who is a national or resident of a PCT Contracting Slate which is bound by Chapter II has the right lo file a demand for 
international preliminary examination (at present, all PCT Contracting Stales are bound by Chapter II). 

. ll is the applicant's sole responsibility to monitor all these lime limits. 
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